Introduction
There is currently considerable interest among the staff of UK business schools in the possible effects of e-learning on their work and on the learning experiences of their students (BEST 2001) . This interest reflects, depending on your perspective, the hype, hope or hubris that the latest innovations in computer based applications and materials will revolutionise the way in which higher education is delivered (Ives & Jarvenpaa 1996) . Against the background of alleged rapid change, this paper sets out to assess the extent to which business and management higher education has been transformed by the introduction of one particular form of e-learning, namely virtual learning environments (VLEs).
The material contained in this paper draws on the preliminary results of a research project designed to map the origins, forms and effects of e-learning on the provision of business and management higher education in the UK. While we are aware that there have been a number of significant innovations in the use of e-learning to support students on and off-campus in other countries, particularly the United States and Australia, this study is limited to a sample of UK business schools, publishers and private sector providers of higher education (OBHE 2002) . As the main body of the article demonstrates, evidence obtained from these institutions indicates that there is widespread interest in and use of VLEs, but that the predictions of the most ardent advocates of e-learning are a long way from being realised. In making this argument the paper is divided into the following five sections: (1) background, (2) methodology, (3) origins of e-learning initiatives in the case study organisations, (4) forms of implementation and (5) the effects of elearning on staff and students.
Background
The term VLE is generally used to describe a particular form of e-learning technology or software application (O'Leary 2002) . These applications use networked computers to provide one or more of the following functions to tutors, students and other users:
Course outlines and calendars;
Ordered storage of learning materials; E-mail tools and chat room facilities; Automated assessment packages;
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File transfer and sharing arrangements; Tracking facilities to monitor staff and student usage.
There are currently over 20 commercial VLE packages available within the UK (Inspiral 2002) , the most well known of these products being Blackboard, FirstClass, Lotus LearningSpace, TopClass and WebCT. In addition to these packages, there are a large number of locally produced applications which offer their users similar functions, albeit without the benefits of a private supplier to support and service its use.
Over the last four years an increasing number of UK higher education institutions (HEIs) have bought VLE licences either for specific departments or for the institution as a whole. A survey of UK universities in 2001 by the Universities and Colleges Information Systems Association found that 81% of higher education institutions were using one or more VLEs and that two software packages, Blackboard and Web CT, had gained a majority of this new market (Jenkins et al 2001) . The results of this survey also suggest that the principal reasons for the introduction of these packages were, in order of importance, enhancing teaching and learning, gaining efficiency savings, launching or supporting distance learning and increasing organisational flexibility.
Despite the rapid growth in the registered use of VLEs within UK HEIs, there have been few systematic studies of the origins, forms and effects of these technologies across institutions or within particular subject areas. Those studies which have been completed have tended to concentrate on developments either at the national and international level or at the level of departments and courses.
At the national and international levels, reviews conducted by governmental agencies suggest that the use of VLEs is increasing, especially in the USA and other economically developed anglophone countries (OBHE 2002) . However, few if any of these studies have attempted to systematically survey the take-up of these technologies and so it is difficult to gauge the breadth or depth of any change. Instead these reviews have tended to concentrate on the experiences of a handful of high profile institutions, e.g. Cardean University, Columbia, Massachusetts Institute of Technology (MIT), University of Phoenix, UCLA, University of Maryland University College Online and York University (Canada). In these colleges and universities it is suggested that senior managers have led developments through the commissioning of comprehensive suites of distance learning courses in business and management, information technology and health care sciences. The aim of this activity, it is suggested, has been to exploit what is assumed to be a growing and lucrative market for online education (CVCP/HEFCE 2000; Noble 2002) . For the early adopters of these technologies it is further assumed that VLEs and other e-learning technologies provide not only an opportunity to entrepreneurially develop new markets, but also the prospect of improving efficiency by reducing the cost of delivering learning and teaching to students. The earliest of these studies also draws attention to the use of these technologies by overseas and private institutions and the consequential threat this has or will pose to traditional HEIs in the UK and elsewhere (Ryan 2002) .
Aside from national and international surveys there has been extensive publication over the last five years of the studies examining the impact of VLEs on the work of staff and students associated with particular modules, courses or departments. While a clear majority of these publications is to be found in US journals and online sources (Sloan-C 2002) , the volume of UK based studies has begun to increase more recently, not least because of the work of members of the Association of Learning Technology (ALT), Institute of Learning and Teaching in Higher Education (ILTHE), Joint Information Systems Committee (JISC) and the Learning and Teaching Support Network (LTSN) (ALT 2002; ILTHE 2002; JISC 2002 , LTSN 2002 . Studies reported on the web-sites of these associations demonstrate the variety of ways in which VLEs and other e-learning technologies can be used to support students and also provide an indication of the advantages and limitations of these mediums. However, while providing useful case studies or best practice they tend not to consider the following three questions. First, why have VLEs been adopted? Second, how has the adoption of this technology varied within and between institutions? And finally, what, from the perspective of the staff involved, have been the effects of VLEs on staff and students in similar subject settings within different HEIs? These three questions provided the principal focus for the study reported in this paper.
Methodology
The research project upon which this paper is based began as an exploratory investigation of developments in ten UK-based University business schools and four private sector publishers. The subject area of business and management was chosen because earlier studies had revealed that this sub-sector of higher education had the greatest number of e-learning providers (CVCP/HEFCE 2000). The case study institutions were chosen from those who responded to a request posted to members of the Association of Business Schools. This initial list was subsequently amended and extended as problems were experienced with gaining access to some of the initial contacts and as we became aware of developments in other institutions.
Within each case study organisation a semi-structured interview was conducted with the member or members of staff responsible for the introduction of VLEs. These interviews were typically between one and two hours in duration and the information obtained was then supplemented by materials collected from the institution's web site and other documentary sources. To preserve the anonymity of respondents and commercial concerns of their institution the case study organisations are referred to in the main body of this paper by a randomly allocated initial.
The study was undertaken over a twelve-month period from September 2001 to September 2002. While the speed of advances in IT is rapid, and it is always possible that any account of its use is out of date before it is published, we believe that this snapshot gives a valuable insight into the experiences of academic staff with this technology at that time.
The origins of VLE initiatives
The interviewees' assessments of the origins and development of their organisation's approach to VLEs can be grouped into one of the following categories: a) explorers and enthusiasts, b) efficiency seekers, c) entrepreneurs and d) emulators.
Respondents in eight institutions clearly fell into the first category of explorers and enthusiasts (Institutions B, C, D, E, G, H, K and L). In these cases an individual or group of staff with an interest in the use of computers in teaching and learning had successfully gained external financial backing for a project designed to use these technologies.
In many instances these members of staff were unclear at the outset about how these technologies could be used and what effects they would have. As a senior member of academic staff at one business school commented:
Three years ago we definitely did not have a clear vision, that this is what we want to do and this is how we are going to convince people to do it. It was not that model at all. It was much more a general awareness there was potential, [but] we didn't know what that potential was or how to realise it. (Institution H).
Whether it was Adapt, Ellen, WINECON, TLTP, CIT or an internally funded initiative, in each of these eight institutions the initial champions of VLEs within the Business School and outside had been provided with funds to start their activities. As one respondent commented:
We were provided with some project money centrally to start investigating VLEs and we looked at a number of systems. Eventually we made a decision to run a pilot with Web CT, which we installed and had it running for a year and ran it live for a semester with about 25 modules. (Institution K)
With the support of an enthusiastic department or faculty manager (typically a Dean) or in response to the popularity of VLEs with students, the work of the early enthusiasts was invariably taken up and supported centrally. Initially this support came through recognition by central academic committees and, later, through the development of explicit policy and support structures. An example of this development path was provided by the interviewee at Institution E:
Around three years ago, a number of us started independently using the web to distribute coursework, lecture notes, tutorial exercises, things like that. Some of us were doing a bit of online testing. That progressed more rapidly with [lecturer L] who developed quite an integrated website. There was then a push from [the Dean] to formalise this approach a bit more. We had a brief look at what was available. The guy came to talk to us and suggested a number of links that we could go and look at [.…] he was basically saying it's down to Blackboard or WebCT. One of the lecturers' husbands was working on a project with Institution H and he was willing to let us become involved for a bit of matched funding [and they] also gave us Blackboard for about five months for free to have a look at. During the summer we bought the licence and hardware and we are now in the first phase of what the University terms a trial and what we think is going to happen. (Institution E) As the closing remarks in this quotation indicate, central senior management often found it hard to pursue a different route once early experimentation had begun to lead to ingrained practices in business schools and other departments. This is not to say that these leads were always accepted. In one of the eight institutions, business school staff were forced to back-track after the University decided to adopt WebCT and to ignore arguments against this course of action from the lecturers who had put considerable effort into placing their materials in the Blackboard environment.
For the enthusiasts, VLEs were self-evidently a good thing, although the initial adoption appeared to be based on faith rather than a clear view of how it would make things better. The enthusiasm for these new technologies was summed up by the respondent from institution C who commented:
We simply decided we would try it. If it was successful, we would show it to other people and we would simply say -you can use this. That's what we did… We ran a session for people and that attracted, enthusiasts might not be the right word because many of them didn't know what they were coming for, but people were interested and wanted to have a look. (Institution C) One business school (institution A) and three private sector providers (organisations Q, R and T) could be classified as entrepreneurs because they sought to make money from their use of VLEs. The business school aimed to do so by constructing specialist courses in e-business and the private sector providers by selling content or using content to sell other related products and services, whether textbooks or qualification-bearing courses.
The emulators consisted of a private provider of accountancy and finance training (organisation X) which, despite spending £7million in one year on the development of CAL and CAA materials, confessed that they were brought into the area by the desire to match and stay one step ahead of competitors. Although the initial attraction for this private sector provider and its university partner was staying ahead of the competition, the staff in this organisation indicated that they had gained sizeable public relations advantages from their investments. As our interviewee commented: this investment has helped the organisation to win 5 commercial contracts. So it's had some important benefits. (Institution X)
The efficiency seekers (Institutions N and U) sought to make slides, course notes, timetables and assessments more easily available to students and saw the benefits in terms of improved availability for students, a reduction in the burden of paperwork on academic and administrative staff and reduced photocopying bills. As the respondent at Institution U commented:
I am trying to sell it as an admin tool to the staff. When you introduce something like this everybody gets enthusiastic in terms of this is a fantastic technological teaching tool, then after about a year, they come to see it as a wholly admin tool where they can contact students and keep track of them. I am trying to deliver it first and foremost as an admin tool. (Institution U).
None of the respondents mentioned equity or improved access as being among the reasons for using VLEs. Indeed where new courses had been launched using these technologies they tended to be postgraduate with enhanced fee provision and were targeted explicitly at managerial and professional employees.
Forms of implementation
The forms of implementation, like the reasons for introducing VLEs, were varied. However, three themes emerged from analyses of our interview material.
The first of these themes was that a majority of the institutions had adopted a commercially provided VLE within the preceding four years. Six university business schools had chosen Blackboard and four had adopted Web CT. Among the private sector providers, three supported both Web CT and Blackboard among other packages and one had developed its own knowledge management system. Once adopted, all of the University business schools operated within the functionalities prescribed by the manufacturer of their chosen VLE. They had generally not made institutionallevel choices about the range of functions that they would use and those that they would not use, nor had they sought to add any major additional functionality. Where they had attempted to influence the ways in which staff used these technologies, and this was rare, advice had taken the form of voluntary guidelines rather than regulations and prescriptions. As the interviewee in Institution K explained:
We wanted to minimise the barriers to staff using the system because we felt that if we were upfront right at the beginning and said 'you can only use Blackboard if you meet these criteria and include these materials', then we thought we were putting hurdles in the way of staff and that was going to make them more resistant to actually using it. What we needed was enthusiasts. (Institution K).
In contrast, the private sector providers all made significant amendments to their packages or commissioned their own software. The main reason for adopting this approach, they suggested, was the desire to avoid the limitations of existing packages. These limitations included a module rather than a course-based structure, poor internal search facilities and reliance on HTML text with subsequent difficulties associated with printing and protection security. The emphasis on module rather than course-based structure reflected the American origins of Blackboard and WebCT, and, while it was also a problem for many of the University users, none had sought to mitigate these effects by developing their own software or redesigning the VLE provider's product. In contrast, the private sector providers were more prepared to engage in this type of software redesign as it offered them the prospect of tailoring the functionality of the package to the needs of the customer and branding the environment through their copyright-protected coding, distinctive logos and other aesthetic embellishments. As the respondent at private sector provider Q commented:
We provide materials in a variety of formats including Blackboard and WebCT although we are aware that the staff in many institutions prefer Blackboard because it is easier for novice users to operate and is better supported by technicians at the licensing company. We've also developed our own version of Blackboard to overcome some of the problems associated with layout and printing [and] to reinforce the identity of our offering. (Institution Q).
The second theme to emerge from the interviews concerned the functions which staff wanted from their chosen VLE. With the exception of the private provider of accountancy education, which, as previously noted, had chosen to develop their own knowledge management system, a majority of the staff using a VLE in the institutions we visited were using the same basic range of functions and materials. These included course/module descriptions, course team profiles and contact details and assessment details. There was less consensus on functionality and content in the provision of lecture and seminar notes. Here the picture that emerges can best be described as mixed, with different approaches emerging at different centres. At institutions A, E, G, H and L, and among the private sector providers Q, R, T and X, staff typically placed these materials within the VLE. Meanwhile, at institutions B, C and D, a greater emphasis was placed on the use of the VLE as an aid to communication between staff and students about course management issues and, on occasion, as a vehicle for providing interactive assessment and monitoring student progress.
The final theme to emerge from our analysis was variation in the amount and type of interactivity staff sought to obtain with their students through their chosen VLE. Here the respondents reported differences in the take-up by staff and students. Representatives from the three institutions which had been using VLEs for more than three years reported that the use of such interactivity depended critically on relevance to the curriculum and student interest as well as staff willingness and competence. Curriculum relevance meant that some courses were more suited to chat room or e-mail exchange than others. Discursive topics, where many possible approaches or opinions are possible, suited this technology more effectively than quantitative topics where there would tend to be one right answer even if there were several ways of arriving at that solution. Student interest meant that e-mail exchange was generally driven by a student problem or a requirement to participate as a consequence of assessment. With regard to staff willingness and competence, all respondents reported that the full-time staff were generally enthusiastic and in no case had they actively resisted the use of VLEs, although some of these staff and many part-timers had not been trained in the use of these technologies.
The effects of e-l learning on staff and students
When it comes to evaluating the effects of the introduction of VLEs on the learning experiences of students and the working arrangements of staff, four themes emerged from the analysis of our interview data.
First, existing provision, even among the most longstanding protagonists, is patchy and there was little evidence of business schools or private sector providers using this technology to develop significant new markets or areas of activity. For example, among the University business schools the proportion of undergraduate and postgraduate modules with some form of VLE support varied from 10 to 70 per cent, with a majority reporting less than 50 per cent. However, this incomplete coverage was not seen as a problem by those charged with leading the developments. As one interviewee commented:
It's only people that like ticking boxes that worry about that type of thing. If someone is lecturing extremely effectively, delivering a good course, why should we force them to change? You don't need to use PowerPoint to do a good lecture, you can get people turning up with no notes, giving a brilliant lecture for an hour, run an extremely interesting seminar without handouts. QAA means that we have to document these, but if it's successful, why bother? I'm not into that and my Dean isn't into that, but the VC is. (Institution C) Among the private sector providers, the range of materials on offer within their VLEs was determined primarily by assessments of the size of the potential market, rather than a desire to provide a complete programme of modules, or indeed learning materials, that it could be demonstrated were suited to this technology. For example, at publishers Q and R, investment in the development of a web site to accompany a new textbook was contingent upon forecast sales being in excess of 2000. With more elaborate forms of support, decisions were influenced by market intelligence about the standard form of undergraduate and postgraduate degree programmes. Interestingly, even here it would appear that traditional industry and national barriers remained intact. Private sector publishers were not systematically using materials developed in one national market to service staff and students in another, nor had they sought to enter the higher education industry in order to become providers of courses or qualifications in their own right, although at least two admitted that staff at the highest levels had considered this option within the preceding three years. Evidence of this reluctance to step beyond traditional industry and national market boundaries in the use of VLEs was also evident among the business schools, where there was little evidence of significant strides being taken. A few new courses had been launched and on occasion they focused primarily on VLE based delivery, rather than VLE delivery as a supplement to more traditional forms of teaching and learning. However, the number of students enrolled on these courses was low in number and formed a small proportion of overall student numbers at any of the institutions studied.
The second theme to emerge from the interviews was that few respondents could provide any definitive data on the take-up or use of VLE materials by students. On the basis of the interviewees' own estimates, an average of less than 50 per cent of students regularly used the sites which supported their courses, demand peaked on Tuesdays, Wednesdays and Thursdays and in the revision periods before examinations. These respondents reported lower rates of activity at other times of the year, although a number remarked that students had accessed their sites at unusual times including Christmas day.
The third theme to emerge from the interviews concerned the cost and efficiency of operating a VLE. Here there was a remarkable degree of consistency between respondents regardless of their institutional background. Thus it was reported that the average cost of developing a VLE presence for a course or module was between £7,000 and £40,000, with a modal forecast of £25,000. The wide range of estimates reflected differences in the general structure and content of the materials on offer in different institutions. In three of the institutions we visited, the necessity of incurring these costs was rationalised by reference to cutbacks in face-to-face interaction with students as a consequence of rising student numbers, declin-ing units of resource and pressures on classroom space. However, in these cases the development of VLE presence was not seen primarily as a means of dealing with the `massification' of higher education, but merely as a convenient way of rationalising reductions in traditional forms of interaction between staff and students which might have happened anyway. One consequence, often unintended, was an increase in the printing costs incurred by students.
The final and perhaps most telling theme to emerge was that none of the providers had sought to evaluate their provision, although one has been the subject of an unsolicited report by a team of internal evaluators. In this instance the report had been drawn up by a member of staff from another department who was known for their hostility to web based learning. However, despite the author's initial antipathy the final report was broadly supportive of the approach adopted by staff within the institution. There were examples of Damascene conversions by staff who were initially resistant to the use of these technologies. In some instances the impetus for this change of heart came from students who placed pressure on staff to put their course materials on the internet. Or alternatively, it could be traced to institution managers and administrators who created web spaces for particular courses with component parts deliberately left blank for the staff to fill in. However, in yet other cases it would appear that the desire to adapt to these methods came quite independently from the staff themselves.
In all of the institutions we visited it was reported by staff or directly by the students themselves that they welcomed the introduction of web-based learning, and while no concrete evidence of improved learning effectiveness could be provided, the students we spoke to certainly believed that it had improved their experience of university education.
Conclusion
As this article has sought to demonstrate, there is little evidence to date that the introduction of VLEs has transformed the provision of business and management higher education in the UK. While the introduction of these technologies is still in its infancy, with few institutions reporting more than three years of use, the picture that emerges is one of measured change. In a majority of instances, VLEs have been used to supplement and support teaching rather than to replace it.
UK-based private sector publishers and providers of higher and professional education have not used these technologies to enter the traditional spheres of operation of UK business schools. Nor is there much evidence of UK-based business schools using these technologies in a concerted manner to enter markets for executive training and development within the UK or more general higher education markets overseas. While there are examples of several independent business schools, as well as national and international consortia using these technologies to develop new course offerings and support existing overseas activity, the impact of these developments has been limited. The most pronounced pattern of change has been in the use of VLEs to support traditional on-campus undergraduate and postgraduate tuition. In these settings the staff and students leading the introduction of these new technologies are an enthusiastic minority, albeit a significant and growing one. In 2001 and 2002, the VLE pioneers in many UK business schools were still learning how to use commercially supported VLEs and as they introduced them they were limiting their use to course administration and the storage of learning materials. Relatively few were using the online conferencing and automated assessment facilities available within these packages.
Looking at the way in which VLEs have been introduced, there is much evidence that students have positively supported the introduction of these new technologies and little evidence that staff have actively resisted the use of these packages. Despite this warm reception, none of the case study business schools reported complete coverage or support for all of their courses or modules. Among the private sector publishers, the costs associated with mounting materials in this new medium meant that provision was based on forecast textbook sales. Whether provided by university business schools or private sector publishers, it was not just the provision that was incomplete; student use of these technologies, although extensive, was also far from universal. The extent to which this take up was impeded by a lack of computer facilities, poor IT skills, printing costs, fear or apathy was difficult to determine at the time of the study. None of the case study institutions had as yet formally and officially evaluated their VLE provision. Thus, while welcomed by staff and students, a complete picture of the effects of VLEs on student access and the effectiveness of the learning process remains unclear.
